1. Introduction {#sec0005}
===============

Colorectal cancer (CRC) is the fourth most common type of cancer worldwide [@bib0005], and metastases from CRC most frequently occur in the liver. Fourteen to twenty percent of CRC patients develop synchronous liver metastases (SLM), and approximately 25% of CRC patients have metachronous hepatic metastases [@bib0010], [@bib0015], [@bib0020]. However, it has been reported that curative resection aids long-term survival in CRC patients with liver metastases [@bib0025]. Recently, laparoscopic surgery has been performed as a minimally invasive treatment for various cancers including CRC around the world. Several randomized controlled trials comparing laparoscopic colectomy with open surgery have demonstrated that laparoscopic surgery is a safe and more effective treatment for colon cancer than open surgery [@bib0030], [@bib0035], [@bib0040], [@bib0045]. In addition, laparoscopic liver surgery is also widely recognized to be safe [@bib0050], [@bib0055]. In 2015, it was reported that the simultaneous laparoscopic resection of CRC and SLM is technically feasible and safe [@bib0060]. However, the feasibility of simultaneous laparoscopic procedures for CRC and SLM in cases involving elderly patients has not been studied sufficiently. In this study, two cases in which elderly patients with CRC and SLM were treated with simultaneous laparoscopic resection are reported.

2. Presentation of case 1 {#sec0010}
=========================

An 83-year-old female had an operation for a trigger finger. She presented with right hypochondrial pain during hospitalization. Hepatic tumors were detected during abdominal ultrasonography and computed tomography. The patient had a history of bronchial asthma. A physical examination demonstrated the following characteristics: height, 129.3 cm; weight, 39.4 kg; blood pressure, 124/56 mmHg; and pulse rate, 66 beats/min. Her performance status (PS) was 0. The liver was palpable in the epigastric region. A laboratory examination detected anemia (RBC: 336 × 10^4^/μl, Hb: 9.4 g/dl, Ht: 26.5%). The patient's serum levels of carcinoembryonic antigen (CEA) and carbohydrate antigen 19-9 (CA19-9), tumor markers, were elevated (63 ng/ml and 456 U/ml, respectively). Colonoscopy demonstrated a type 2 tumor in the ascending colon. An abdominal computed tomography scan showed a hepatic metastasis measuring 45 mm in segments 2/3 of the liver ([Fig. 1](#fig0005){ref-type="fig"}), thickening of the ascending colonic wall and swelling of the regional lymph nodes. An ultrasound examination also detected a hepatic metastasis measuring 17 mm in segment 6 of the liver.

With the patient in the dorsosacral position, pneumoperitoneum was established at 10 mmHg. Trocars were inserted at the locations shown in [Fig. 2](#fig0010){ref-type="fig"}A. There was no evidence of ascites or peritoneal dissemination. Laparoscopic ileocecal resection combined with D3 radical lymph node dissection was performed before the liver was resected. Laparoscopic ultrasonography revealed the presence of a hepatic metastasis measuring 5 mm in segment 7 of the liver. Laparoscopic left lateral segmentectomy was carried out for the hepatic metastasis in the left lobe of the liver, and partial resection of the liver was conducted for the hepatic metastasis in segment 6 of the liver ([Fig. 2](#fig0010){ref-type="fig"}B). The remaining hepatic metastasis in segment 7 of the liver was treated with hand-assisted radiofrequency ablation (RFA) because the tumor was tiny, and it was difficult to approach it ([Fig. 2](#fig0010){ref-type="fig"}B). The total operative time was 470 min, and 340 g of intraoperative blood loss occurred.

The patient's disease was classified as stage IV (pT4apN2apM1a) according to the TNM classification.

Her postoperative course was uneventful, and the postoperative hospital stay was 23 days.

3. Presentation of case 2 {#sec0015}
=========================

A 78-year-old male was diagnosed with hypertension, hyperlipidemia, and bronchial asthma at a local hospital. He saw a doctor regularly and was treated with oral drugs. He was subsequently diagnosed with anemia. A physical examination demonstrated the following characteristics: height, 166 cm; weight, 72.8 kg; blood pressure, 115/79 mmHg; and pulse rate, 65 beats/min. His PS was 0. No lymph nodes or tumors were palpable, nor was the liver. A laboratory examination detected anemia (RBC: 384 × 10^4^/μl, Hb: 11.6 g/dl, Ht: 35.1%). The patient's serum CEA and CA19-9 levels were normal. A colonoscopy demonstrated a type 2 tumor in the ascending colon. An abdominal computed tomography scan showed thickening of the ascending colonic wall. Abdominal magnetic resonance imaging (MRI) detected a hepatic metastasis measuring 10 mm in segment 6 of the liver ([Fig. 3](#fig0015){ref-type="fig"}).

With the patient in the dorsosacral position, pneumoperitoneum was established at 10 mmHg. Trocars were inserted at the locations shown in [Fig. 4](#fig0020){ref-type="fig"}A. There was no evidence of ascites or peritoneal dissemination. Laparoscopic right colectomy combined with D3 radical lymph node dissection was performed. Then, laparoscopic partial resection of the liver was conducted for the hepatic metastasis in segment 6 of the liver ([Fig. 4](#fig0020){ref-type="fig"}B). The total operative time was 471 min, and 240 g of intraoperative blood loss occurred.

The patient's disease was classified as stage IV (pT3pN0pM1a) according to the TNM classification.

His postoperative course was uneventful, and the postoperative hospital stay was 17 days.

4. Discussion {#sec0020}
=============

The simultaneous resection of CRC and SLM is considered to be associated with several risks: (i) intraoperative bacterial contamination of the surface of the resected liver with bacteria from the resected colorectum and (ii) postoperative impairment of the liver might influence the risk of postoperative anastomotic leakage [@bib0065]. However, it was reported that the simultaneous resection of CRC and SLM is desirable, except in patients (1) in which it is necessary to resect multiple hepatic sections, (2) that are aged ≥70 years, or (3) have undifferentiated adenocarcinoma. In addition, it was suggested that the main benefits of this procedure are that it results in a shorter hospital stay and is less expensive than open surgery [@bib0065].

In 2006, two cases in which CRC and SLM were treated with simultaneous laparoscopic resection were reported [@bib0070], [@bib0075]. In 2011, Huh et al. demonstrated that the simultaneous resection of CRC and SLM produces similar outcomes to the open approach and results in less intraoperative blood loss and earlier postoperative bowel movement [@bib0080]. Furthermore, in 2015 it was reported that at experienced centers the simultaneous laparoscopic resection of CRC and SLM is technically feasible, safe, and results in good oncological outcomes [@bib0060]. This particular study involved 142 retrospectively enrolled CRC patients with SLM with a median age of 66 years (range: 32--85) [@bib0060]. Hence, the feasibility of performing simultaneous laparoscopic procedures for CRC and SLM in elderly patients has not been studied sufficiently.

Gastroenterological surgeons are performing surgery in elderly patients with increasing frequency. A decade ago, it was reported considered that age itself is a risk factor for postoperative complications [@bib0085]. However, in 2006 it was demonstrated that laparoscopic resection for CRC is feasible and effective in elderly patients [@bib0090]. In a multicenter case-control study of laparoscopic surgery for CRC in patients aged ≥80 years with PS scores of ≥2, it was found that laparoscopic surgery is safe and produces similar survival outcomes to open surgery [@bib0095].

In the present two cases, the patients were aged 83 and 78 years, respectively, but they both exhibited a PS score of 0. Furthermore, both patients had coexisting disorders, including bronchial asthma, hypertension, and hyperlipidemia; however, their comorbidities were treated appropriately. Patient 1 had multiple liver metastases from ascending colon cancer. The largest metastatic tumor measuring 45 mm was located in the left hepatic lobe (segments 2/3). Another metastatic tumor measuring 17 mm was located in segment 6 of the liver. The consensus guidelines outlined in the 2008 Louisville Statement on laparoscopic liver surgery state that laparoscopic liver resection is indicated for patients with (1) solitary lesions, (2) tumors measuring ≤5 cm in diameter, and (3) tumors located in the periphery of the liver (segments 2--6) [@bib0100]. In case 1, although the patient had multiple liver tumors, preoperatively we considered that these tumors could be safely resected via laparoscopic resection because the biggest tumor was located in segments 2/3, and the tumor in segment 6 was small. A hepatic metastasis measuring 5 mm was subsequently detected in the right hepatic lobe (segment 7) using laparoscopic ultrasonography. In this case, laparoscopic left lateral segmentectomy for the hepatic metastasis in the left lobe of the liver, partial resection of the liver for the hepatic metastasis in segment 6 of the liver, and RFA for the hepatic metastasis in segment 7 of the liver were performed safely. On the other hand, laparoscopic ileocecal resection combined with D3 radical lymph node dissection was carried out uneventfully and safely due to the absence of obesity. In the other case (patient 2), the hepatic tumor was located in segment 6 and was small (10 mm), and the colon cancer was located in the ascending colon. The total operative time was 471 min due to the presence of large amounts of intra-abdominal fat. However, partial resection of the liver was performed uneventfully and safely for the hepatic metastasis. Neither of the patients suffered postoperative complications.

5. Conclusions {#sec0025}
==============

Our results indicate that the simultaneous laparoscopic resection of CRC and SLM is feasible and safe in elderly patients. However, further studies involving large numbers of elderly patients who undergo simultaneous laparoscopic resection of CRC and SLM are needed to establish guidelines for such surgical procedures.
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![An abdominal computed tomography scan showed a hepatic metastasis measuring 45 mm in the left hepatic lobe (segments 2/3).](gr1){#fig0005}

![(A) The surgical trocar sites. The dotted line indicates the incision line used for the hand-assisted laparoscopic procedure, which was 7-cm long. (B) Liver schema. Arrowhead, a tumor measuring 5 mm was found in the right hepatic lobe (segment 7); Double arrowhead, another tumor was detected in the right hepatic lobe (segment 6); Arrow, a third metastatic tumor was observed in the left hepatic lobe (segments 2/3).](gr2){#fig0010}

![Abdominal MRI detected a hepatic metastasis measuring 10 mm in the right lobe of the liver (segment 6) (arrow).](gr3){#fig0015}

![(A) The surgical trocar sites. Dotted line, an incision measuring 4.5 cm. (B) A tumor in the right hepatic lobe (segment 6) measuring 10 mm (arrow).](gr4){#fig0020}
